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57 ABSTRACT 

A circular waveguide mode filter is provided which 
comprises a circular waveguide consisting of an upper 
and lower semicircular waveguide sections and in 
which dielectrics or magnetic materials are disposed in 
either of the upper or lower waveguide sections or in 
both of them in a special spatial relation with them so 
that the desired TEo signal mode may be propagated 
through the waveguide while the undesired TEon 
(where n2 2) modes are absorbed. 

1() Claims, 19 Drawing Figures 
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1 
CIRCULAR WAVEGUIDE MODE FILTER 

BACKGROUND OF THE INVENTION 
The present invention relates to generally a filter 

used in TEo mode transmission lines composed of cir 
cular waveguides and more particularly a circular 
waveguide mode filter capable of giving high attenua 
tion to the undesired higher modes such as the circular 
TE2 mode without affecting the propagation of the de 
sired circular TE mode. 

Circular waveguides used in the millimeter wave 
communication systems generally have an inner diame 
ter considerably greater than the wavelength of the de 
sired TEo mode in order to reduce the attenuation due 
to the wall heat loss of said mode. For example, the cir 
cular waveguide for a millimeter wave communication 
system whose frequency range is from 40 to 80 GHz or 
from 40 to 120 GHz has an inner diameter from 40 to 
60 mm. Therefore, a considerable number of modes 
can be propagated through the circular waveguide. 
When the helix waveguides are used as the transmission 
lines, the undesired modes other than the circularly 
symmetric modes such as TE2, TEoa and TE may be 
sufficiently suppressed, so that the circular waveguide 
line must be generally provided with mode filters for 
attenuating the undesired TEon modes (n 2 2). Fur 
thermore, the undesired modes TEon (n 2 2) are gen 
erated in the corner waveguides which may be re 
garded as a sort of mirror capable of bending the mi 
crowaves at sharp angles at bends. In inter-city or inter 
office trunk lines which have a considerable number of 
bends, the corner waveguides are used so that the deg 
radation of the transmission characteristic occurs due 
to the conversion and reconversion of the TEo signal 
mode and the undesired TEon (n 2 2) modes. There 
fore, mode filters must be provided capable of absorb 
ing the undesired modes generated in the corner wave 
guides. 

In general, of the undesired modes, the lowest mode, 
TE mode is most dominant so that when the latter is 
sufficiently suppressed or absorbed, other undesired 
modes will not present a serious problem in the micro 
wave transmission lines in practice. Therefore, the 
present invention is mainly directed to the absorption 
and attenuation of the TE2 mode, but it should be un 
derstood that the present invention may be also applied 
to the absorption and attentiation of other undesired 
modes. 

In order to absorb and attenuate the undesired TE 
mode, there has been proposed a wave coupling type 
mode filter in which a large number of coupling holes 
are formed through the wall of an inner circular wave 
guide so that of the TEo and TE modes propagating 
through the inner waveguide, the undesired TE2 mode 
may be directed into an outer circular waveguide 
through the coupling holes. When the wave coupling 
type mode filter of the type described above is inserted 
into the microwave transmission line in practice, ta 
pered waveguides with a considerable length must be 
coupled to both ends of the wave coupling type mode 
filter so that various problems arise such as over-all 
length of the wave coupling type mode filter including 
the tapered waveguide couplings, of the confined reso 
nance, the dimensional tolerances or errors caused in 
manufacturing and laying, and the like. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

3,787,787 2 
There has been proposed and demonstrated a reso 

nant slot type mode filter of the type in which a lossy 
material having a large number of slots formed at a 
point where the field intensity of the TEo signal mode 
becomes zero is inserted in the waveguide so as to di 
vide the waveguide into two sections. Therefore, when 
TEo and TE modes propagate through the wave 
guide, the undesired TE mode may be absorbed by 
the lossy material. However, the attenuation of the un 
desired TE mode higher than 2 dB/m attained by the 
resonant slot type mode filter is in the relatively narrow 
frequency band of 5 GHz at 50 GHz. In other words, 
the resonant slot type mode filter is not adapted for use 
in the broad band. Furthermore, the higher the fre 
quency, the lower becomes the attenuation of the un 
desired TE mode. 
Furthermore, there has been devised and demon 

strated a circular waveguide mode filter of the type 
comprising a pair of upper and lower semicircular 
waveguide sections having different radii. The underly 
ing principle of the circular waveguide mode filter is 
based on the fact that the phase velocities of the semi 
circular modes propagating through the semicircular 
waveguide sections having different radii are different 
from each other. Based upon this principle, the unde 
sired TE mode may be attenuated without the desired 
TEo mode being adversely affected. More particularly, 
for the desired semicircular TEo mode, the phase dif 
ference between the pair of semicircular waveguide 
sections is an integer integral of 27t, (that is 2nt where 
n = 0, 1,2,3 ...) so that the electric fields of the TE 
modes may be directed in the same directions at the 
outlet of the each semicircular waveguide. As for the 
undesired TE mode, the phase difference of the TEo 
modes propagating through the upper and lower wave 
guide sections is made an odd integer of it, (that is, (2n 
-- 1) m where n = 0, 1, 2, 3, 4, . . . ) so that the electric 
fields at the outlet of the waveguide are directed in op 
posite directions. Therefore, the two semicircular TEo 
modes propagating through the upper and lower semi 
circular waveguides are composed into one circular 
TEo mode and are not affected at all, whereas the two 
semicircular TE modes at the outlet of the waveguide 
are converted into the TM2 mode and the like, which 
may be absorbed by the helix waveguide. However, in 
the circular waveguide mode filter of the type de 
scribed, the specific phase relations described above 
are not maintained when the frequency varies so that 
the insertion loss of the TE mode is increased. As a 
result, the prior art circular waveguide mode filter is 
not effective over a broad band. Furthermore, the at 
tenuation of the undesired TE mode is dependent 
solely upon the mode conversion at the output of the 
waveguide so that the multiple reflections in the semi 
circular waveguide sections occur. As a result, the TE 
mode absorption effect is reduced and the reflection 
characteristic of the desired TEo mode is adversely af. 
fected. 
At the outlet of the waveguide, the mode conversion 

generates diverse modes some of which cannot be ef 
fectively absorbed by the helix waveguide. Therefore, 
the reconversion into the TE2 mode will occur at the 
imperfect portions of the helix waveguide. 
One of the objects of the present invention is there 

fore to provide an improved circular waveguide mode 
filter with a broad band width. 



3,787,787 
3 

Another object of the present invention is to provide 
an improved circular waveguide mode filter which is 
shorter in over-all length, simple in construction and 
reliable and dependable in operation and not so severe 
in manufacturing and laying tolerances or errors as 
compared with the prior art mode filters. 
According to one aspect of the present invention, a 

circular waveguide mode filter comprises a pair of 
semi-circular waveguide sections having different radii, 
and a dielectric disposed in the semicircular waveguide 
section having a smaller radius at such a position where 
said dielectric will not adversely affect the TE2 mode 
propagating through said semicircular waveguide sec 
tion with a smaller radius. The phase velocity of the 
TEo mode propagating through the semicircular wave 
guide section with a smaller radius becomes different 
from that of the TE mode propagating through the 
other semicircular waveguide section with a greaterra 
dius so that the field intensity of the TE mode propa 
gating through the semicircular waveguide section with 
a smaller radius is directed at the outlet of the mode fil 
ter in the direction opposite to that of the field intensity 
of the TEo mode propagating through the other semi 
circular waveguide section with a greater radius. As for 
the desired TEo mode, the apparatus radius of the 
semicircular waveguide section with a smaller radius 
becomes equal to that of the other semicircular wave 
guide section with a greater radius because of the di 
electric or magnetic material disposed in the semicircu 
lar waveguide section with a small diameter so that the 
TEo modes propagating through the both waveguide 
sections become equal in phase velocity. Thus only the 
circular TEo mode is derived from the outlet of the cir 
cular waveguide mode filter whereas the undesired cir 
cular TEo mode is absorbed by the mode filter. 
The above and other objects, features and advan 

tages of the present invention will become more appar 
ent from the following description of the preferred em 
bodiments thereof taken in conjunction with the ac 
companying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view partly in section of a cir 
cular waveguide mode filter in accordance with the 
present invention; 
FIG. 2 is a cross sectional view thereof; 
FIGS. 3a through 3d illustrate the electric and mag 

netic field distributions of the circular TEo and TE 
modes used for explanation of the underlying principle 
of the present invention; 
FIGS. 4(a) and 4(b) are curves illustrating the inser 

tion loss of the TE mode and attenuation loss of the 
TE moade respectively of a circular waveguide with 
out the dielectric of FIG. 1; 
FIGS. 4(c) and 40d) are curves corresponding to 

FIGS. 4(a) and 4(b) respectively when a dielectric is 
employed, as shown in FIG. 1. 
FIGS. 5a and 5b illustrate the advantages of the cir 

cular waveguide mode filter in accordance with the 
present invention over the prior artwave coupling type 
mode filter; 
FIGS. 6(a) and 6(b) are cross sectional views of a 

second and a third embodiments of the present inven 
tion of the type utilizing the dielectric materials; 
FIGS. 7(a) and 7(b) are cross sectional views of a 

fourth and fifth embodiments of the present invention 
of the type utilizing the magnetic materials; 
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4 
FIG. 8 is a longitudinal sectional view of a modifica 

tion of the embodiment shown in FIG. 1; and 
FIGS. 9(a) and 9(b) are top views of modifications 

of a thin metallic slab or sheet partition wall having re 
sistor elements or films. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, a circular waveguide mode filter 
generally designated by 1 in accordance with the pres 
ent invention generally comprises an upper and lower 
semicircular waveguide sections 10 and 20 partitioned 
from each other by a thin metallic slab 2. The middle 
waveguide section 13 of the upper semicircular wave 
guide section 10 has a radius smaller than that of the 
lower semicircular waveguide section 20, and a semi 
cylindrical dielectric 3 having a radius smaller than that 
of the middle waveguide section 13 is disposed inside 
the section 13 coaxially thereof. More particularly, as 
shown in FIG. 2, the radius R of the lower waveguide 
section 20 is greater than the radius R' of the middle 
waveguide section 13, and the semi-cylindrical di 
electric 3 has a radius equal to 0.5462R'. The middle 
waveguide section 13 has both of its ends joined to the 
semicircular waveguide sections 11 and 15 on the sides 
of the input and output respectively, through tapered 
semicircular waveguide sections 12 and 14, respec 
tively. 

In a semicircular or circular waveguide, the radial 
field distributions of the transverse electric field com 
ponents E and the longitudinal magnetic field com 
ponents Hz of the TEo and TE modes are shown in 
FIG. 3. That is, the electric field distributions of the 
TE and TE modes are shown in FIGS. 3(a) and 
3(b), respectively, whereas the magnetic field distribu 
tions are shown in FIGS. 3(c) and 3(d), respectively. 
For example, in FIG.3(b), the electric field component 
E of the TE2 mode becomes zero at a point spaced 
apart by 0.5462R from the center. Therefore when the 
dielectric 3 is disposed as shown in FIG. 2 at a distance 
of 0.5462R' from the center of the upper semicircular 
waveguide section 10, the TE semicircular waveguide 
propagating through the section 10 is not substantially 
affected by the dielectric 3 except that its phase veloc 
ity is changed because the radius of the middle wave 
guide section 13 is smaller. As for the TE mode prop 
agating through the semicircular waveguide section 10, 
the apparent radius of the section 10 becomes greater 
because of the influence from the dielectric 3. The 
phase velocities of TE modes propagating through the 
semicircular waveguide sections 10 and 20 are differ 
ent from each other because of the difference in radius 
of the upper and lower semicircular waveguide sections 
10 and 20. Therefore, it becomes possible to reverse 
the directions of the TE2 modes propagating through 
the waveguide sections 10 and 20 at the outlets thereof 
if the lengths thereof are suitably selected. Further 
more, for the TEo modes the apparent radius of the 
upper semicircular waveguide 10 may become equal to 
the radius of the lower semicircular waveguide section 
20 when the radii of the upper and lower semicircular 
waveguide sections 10 and 20 and the dielectric mate 
rial 3 are suitably selected. As a result, there will be dif 
ference in phase velocity between the TE modes 
propagating through the upper and lower semicircular 
waveguide sections 10 and 20. That is, the directions of 
the electric fields of the TE modes at the outlets of the 
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semicircular waveguide sections 10 and 20 become 
equal. In this case, the TEot modes propagating through 
the upper and lower semicircular waveguide sections 
10 and 20 have no phase difference. 
In the experiments conductd by the inventor, the cir 

cular waveguide shown in FIG. 1 comprising the input 
and output waveguide sections 11 and 15, 100 mm in 
length, the tapered waveguide sections 12 and 14, 75 
mm in length and the middle section 13, 300 mm in 
length and having the overall length of 650 mm was 
used. The radius R' of the upper semicircular wave 
guide section 10 was 23.0 mm whereas the radius Roof 
the lower semicircular waveguide section 20 was 25.5 
mm. The semi-cylindrical dielectric 13 with a dielectric 
constant of 1.03 and a length of 100 mm and a thick 
ness of 2.0 mm was disposed in the semicircular wave 
guide section 10 at a distance of 0.5462R" from the 
center thereof. 
The experimental results are shown in FIG. 4. FIGS. 

4(a) and 4(b) show the insertion loss characteristic of 
the TEo mode and attenuation loss characteristic of 
the TEo mode when the dielectric 3 was not used. As 
seen from FIG. 4(a), when the dielectric 3 is not used, 
the loss of the TEo mode signal is relatively higher, 
about 2 dB at a low frequency, and therefore is not sat 
isfactory in practice. However the better TE mode 
characteristic corresponding to the theoretical value 
may be obtained. FIGS. 4(c) and 4(d) show the corre 
sponding characteristics when the dielectric 3 was in 
serted. In FIG. 4, the experimental values are indicated 
by the solid lines whereas the theoretical values, by the 
broken lines. From FIG.4, it is readily seen that the im 
provement over the loss characteristic of the TEo 
mode can be attained by the insertion of the dielectric 
3 into the semicircular waveguide section 10 with the 
smaller radius of the circular waveguide 1. The reason 
is that, as described above, the apparent radius of the 
upper semicircular waveguide section 10 for the TEo 
mode becomes equal to the radius of the lower semicir 
cular waveguide section 20. The effect of the dielectric 
3 upon the TEo mode is almost negligible, and the ab 
sorption loss becomes greater because of the difference 
in radius between the upper and lower semicircular 
waveguide sections 10 and 2. 
The advantages of the mode filter in accordance with 

the present invention over the prior art wave-coupled 
type mode filter are best shown in FIG. 5. FIG. 5(a) 
shows the relation between the radius and length of the 
filter; and FIG. 5(b), the relation betwen the dimen 
sional error in radius of the filter and the maximum at 
tenuation of the TE mode. In FIG. 5, the mode filter 
in accordance with the present invention is designated 
by the solide lines, where as the prior art mode filter, 
by the broken lines. It is readily seen that the overall 
length of the mode filter in accordance with the present 
invention is shorter than that of the prior art mode filter 
and that the dimensional errors or tolerances required 
for the mode filter in accordance with the present in 
vention are not so severe as those required for the prior 
art mode filter. 

In addition to the mode filter for the circular wave 
guide described so far with reference to FIGS. 1 and 2, 
various modifications and variations can be effected. 

In the second embodiment of the present invention 
shown in FIG. 6(a), the circular waveguide comprises 
the upper and lower semicircular waveguide sections 
10 and 20 partitioned from each other by the metallic 
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6 
slab or sheet 2 as in the case of the first embodiment, 
but instead of the semi-cylindrical dielectric 3, dielec 
tric rods 3 and 3' are disposed in the upper semicircular 
waveguide section 10 with a smaller radius at a distance 
equal 0.5462R' respectively on both sides of the center 
of the section 10. The mode of operation of the second 
embodiment is substantially similar to that of the first 
embodiment. That is, the effects of the dielectric rods 
3 and 3' upon the TEo mode propagating through the 
semicircular waveguide section 10 are almost negligi 
ble, but the phase velocity is changed as the radius of 
the upper semicircular waveguide section 10 is smaller. 
As for the TEo mode, the apparent radius of the upper 
semicircular waveguide section 0 becomes greater be 
cause of the presence of the dielectric rods 3 and 3' so 
that the phase velocity of the TEo mode propagating 
through the upper semicircular waveguide section 10 
equals that of the TEo mode propagating through the 
lower semicircular waveguide section 20. 

In the third embodiment shown in FIG. 6(b), the 
upper and lower semicircular waveguide sections 10 
and 20 have the same radius, and semicircular dielec 
tric 3 is disposed within the upper semicircular wave 
guide section 10 at a distance equal to 0.5462R from 
the center thereof as in the case of the first embodi 
ment, whereas a semi-cylindrical dielectric 4 is dis 
posed upon the inner wall of the lower semicircular 
waveguide section 20. That is, the apparent radius for 
the TE2 mode of the lower semicircular waveguide 
section 20 which has the same radius with that of the 
upper semicircular waveguide section 10 is made 
greater by disposing the semi-cylindrical dielectric 4 
within the lower section 20 so that the phase velocities 
of the TE2 modes propagating through the waveguide 
sections 10 and 20 may be different from each other. 
As for the TEo mode propagating through the lower 
semicircular waveguide section 20, the apparent radius 
becomes greater, but the apparent radius for the TEo 
mode propagating through the upper semicircular 
waveguide section 10 becomes greater because of the 
presence of the dielectric 3. As a consequence, there 
is no difference in phase velocity between the TE 
modes propagating through the upper and lower semi 
circular waveguide sections 10 and 20. 
As is clear from FIGS. 3(c) and 3(d), the same ef 

fects can be attained when the magnetic materials are 
used instead of the dielectric materials. 
The fourth and fifth embodiments of the present in 

vention employing magnetic material are shown in FIG. 
7. The fourth embodiment shown in FIG. 7(a) is sub 
stantially similar in construction to the first embodi 
ment described with reference to FIGS. 1 and 2 except 
that a semi-cylindrical magnetic material 5 is disposed 
within the upper semicircular waveguide section 10 
with a radius smaller than that of the lower semicircular 
waveguide section 20, at a distance equal to 0.3428R" 
from the center of the upper waveguide section 10. 
The fifth embodiment shown in FIG. 7(b), is substan 

tially similar in construction to the third embodiment 
described with reference to FIG. 6(b) except that a 
semi-cylindrical magnetic material 5 is disposed within 
the upper semicircular waveguide section 10 at a pre 
determined distance from the center thereof and the 
magnetic material 6 is disposed to contact the inner 
wall of the lower semicircular waveguide section 20 
having the radius equal to that of the upper waveguide 
section 10. 
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The mode of operation of the fourth and fifth em 
bodiments described above with reference to FIGS. 
7(a) and 7(b) is substantially similar to that of the first 
and third embodiments described with reference to 
FIGS. 1 and 2 and FIG. 6(b), respectively. 
The mode filter for the circular waveguide in accor 

dance with the present invention described so far has 
various advantages hitherto unattained by the prior art 
mode filters, but the problem of the reflected waves in 
the filter is left unsolved. However, the present inven 
tion can also solve this problem as will become more 
apparent from the following embodiments to be de 
scribed in conjunction with FIGS. 8 and 9. 
FIG. 8 is a longitudinal sectional view of the wave 

guide shown in FIG. 1. The circular waveguide gener 
ally designated by 1 is divided into the upper and lower 
semicircular waveguide sections 10 and 20 by the me 
tallic slab 2, and the semi-cylindrical dielectric 3 is dis 
posed within the middle section 13 with a radius 
smaller than the upper waveguide section 11 or 15. 
When the effect of the reflected waves traveling back 
and forth in the waveguide 1 is not negligible, resistor 
elements or films 2' and 2' are disposed upon the par 
tition wall 2 in the inlet and outlet waveguide sections 
11 and 15 in opposed relation with the inner walls 
thereof. The TE modes, which propagate through the 
upper and lower semicircular waveguide sections 10 
and 20 and which are out of phase at the outlets of the 
waveguide sections 10 and 20, may be absorbed by the 
resistor element or film 2' so that the problem of the 
reflected waves may be overcomed. The resistor film 2' 
at the inlet can absorb the still remaining reflected 
waves of the TEo and TE modes which are out of 
phase in the upper and lower semicircular waveguide 
sections 10 and 20. Thus, multireflection can be pre 
vented. The resistor elements 2' and 2' are disposed at 
right angles to the directions of the electric field inten 
sities of the TEo modes which are in phase in the upper 
and lower semicircular waveguide sections 10 and 20 
so that they are almost not affected when the thickness 
of the resistor films or elements 2' and 2' is made suffi 
ciently smaller relative to the wavelength. Although the 
two resistor films or elements 2' and 2' have been de 
scribed as being disposed at the inlet and outlet of the 
waveguide respectively, it is sufficient in practice to 
place only the resistor element or film 2' at the outlet 
of the waveguide. In FIG. 8 the upper and lower semi 
circular TE modes opposite in phase are subjected to 
asymmetrical mode transformation at the output sec 
tion of the metallic partiation plate. Since all of the 
electric fields of these modes have a component in par 
allel with the metallic plate, the current becomes in 
parallel with the thin resistance films when the latter 
are disposed in parallel with the metallic partiation 
plate as shown in FIG. 8 so that the asymmetrical 
modes, which have been transformed in mode, may be 
absorbed over an extremely short distance. Whereas a 
few meters of a helix waveguide is required to absorb 
the asymmetrical modes, according to the present in 
vention only 1-percent of the length of the helical wave 
guide is required. 
FIG. 9(a) shows a rectangular thin metallic slab 2 

having the rectangular resistor plates or films 2' and 
2'. FIG. 9(b) shows the modification of the thin metal 
lic partition slab 2 having the tapered or pentagonal re 
sistor films or elements 2' and 2' which are more effec 
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8 
tive in absorbing the reflected waves than the rectangu 
lar resistor elements shown in FIG. 9(a). 

In addition to the variations and modifications de 
scribed so far, further variations and modifications 
occur to those skilled in the art without departing from 
the scope of the present invention. For example, for 
input and output waveguide sections 11 and 15, helical 
waveguides or ring mode filters may be utilized in order 
to absorb the undesired modes generated by the imper 
fections of the waveguides. Furthermore, instead of the 
semicircular waveguide sections, helix waveguides may 
be utilized. 
So far only the absorption of only the TE mode has 

been taken into consideration, but the waveguide in ac 
cordance with the present invention may be so de 
signed as to absorb other higher circular modes. In this 
case, it is of course necessary to change the positions 
of the dielectric or magnetic materials inserted into the 
waveguide because the electric and magnetic field dis 
tributions of the higher modes are different from those 
of the TE mode. 
What is claimed is: 
1. A circular waveguide mode filter of the type with 

low transmission losses for the desired TE mode and 
with high attenuation for the undesired TE modes 
(where in a 2) comprising 
a circular waveguide comprising a pair of semicircu 

lar waveguide sections having different radii, and a 
dielectric so disposed in one of said pair of semicir 
cular waveguide sections with a smaller radius that 
the propagation of said undesired TEo modes may 
not be adversely affected by said dielectric. 

2. A circular waveguide mode filter as set forth in 
claim 1 wherein 

said dielectric is disposed at a position spaced apart 
from the center of said one semicircular waveguide 
section with a smaller radius by a distance equal to 
0.5462R where R = the radius of said one semicir 
cular waveguide section. 

3. A circular waveguide mode filter as set forth in 
claim 2, comprising a thin metallic slab positioned to 
partition said pair of circular waveguide sections, and 
a resistive material in contact with said thin metallic 
slab. 

4. A circular waveguide mode filter as set forth in 
claim 1 wherein 

said dielectric is replaced by a magnetic material in 
said one semicircular waveguide section with a 
smaller radius. 

5. A circular waveguide mode filter as set forth in 
claim 4, comprising a thin metallic slab positioned to 
partition said pair of circular waveguide sections, and 
a resistive material in contact with said thin metallic 
slab. 

6. A circular waveguide mode filter as set forth in 
claim 4, comprising a thin metallic slab positioned to 
partition said pair of circular waveguide sections, and 
a resistive material in contact with said thin metallic 
slab. 

7. A circular waveguide mode filter as set forth in 
claim 1, comprising a thin metallic slab positioned to 
partition said pair of circular waveguide sections, and 
a resistive material in contact with said thin metallic 
slab. 

8. A circular waveguide mode filter of the type with 
low transmission losses for the desired TE mode and 
with high attenuation for the undesired TE modes 
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(where n 2 2) comprising a circular waveguide com 
prising a pair of semicircular waveguide sections having 
the same radius, 
a first dielectric so disposed in one of said pair of 

semi-circular waveguide sections that the propaga 
tion therethrough of said undesired TEon modes 
may not be adversely affected; and 

a second dielectric so disposed in the other semicir 
cular waveguide section that the propagation of 
both of said TEo and TEon modes therethrough 
may be affected by said second dielectric. 
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10 
9. A circular waveguide mode filter as set forth in 

claim 4 wherein 
said first and second dielectrics are replaced by a first 
and second magnetic materials in said pair of semi 
circular waveguide sections, respectively. 

10. A circular waveguide mode filter as set forth in 
claim 8, comprising a thin metallic slab positioned to 
partition said pair of circular waveguide sections, and 
a resistive material in contact with said thin metallic 
slab. 
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